Arsenic trioxide induces apoptosis in pancreatic cancer cells via changes in cell cycle, caspase activation, and GADD expression.
We have previously shown that arsenic trioxide blocks proliferation and induces apoptosis in human pancreatic cancer cells at low, non-toxic concentrations. The mechanisms of the apoptosis was investigated in MiaPaCa2 and PANC-1 cells that have been previously shown to be responsive to arsenic trioxide. The results show the caspase-3, caspase-7, and caspase-9 are all activated by arsenic trioxide, together with cleavage of the downstream caspase-3 target poly ADP ribose polymerase (PARP). Expression of the anti-apoptosis proteins, Bcl-2 and Mcl-1 expression decreased time-dependently while Bax expression increased. These findings indicate that the Bcl family of proteins, the mitochondrial pathway and activation of the caspase cascade are responsible for arsenic-induced apoptosis. Flow cytometric analysis revealed changes of cell cycle distribution from a G0/G1 phase arrest at 24 hours to G2/M phase arrest at 72 hours following arsenic treatment. The sub-G0/G1 cell population of apoptotic cells was increased at these times. Arsenic increased expression of the P21 protein and decreased levels of cyclin A, cyclin B1 and cyclin D1, but expression of CDK2, CDK4, CDK6, and cyclin E were not affected. Arsenic trioxide markedly enhanced the expression of GADD45 and GADD153 in a time-dependent manner. In summary, arsenic trioxide induced apoptosis in pancreatic cancer cells through activating the caspase cascade via the mitochondrial pathway, GADD expression and by modifying cell cycle progress and changes in several cycle-regulating proteins. This old drug may be valuable for treatment of pancreatic cancer.